PRELIMINARY AMENDMENT 

New National Stage Entry Appln. of PCT/FR2004/002839 



REMARKS 

Claims 1-10 presently are pending in the application. 

The foregoing amendments are made in order to make editorial changes and to 
multiple dependencies and avoid the Government surcharge. 

Entry and consideration of this Amendment are respectfully requested. 



SUGHRUE MION, PLLC 




Telephone: (202)293-7060 Registration No. 33,102 

Facsimile: (202) 293-7860 

WASHINGTON OFnCE 

23373 

CUSTOMER NUMBER 



Date: June 16, 2006 



Attorney Docket No.: Q95359 



IAP12Rec'dPCT/PT0 : 6 JUN 2006 




WO2005/068147 



I PCT/FR2004/002 8 39 | 



MOLDING DEVICE FOR PRODUCING THERMOPIiASTIC CONTAXNERS 

Field of the invention 
5 The present invention generally relates to the field of 
molding devices for producing containers by blow 
molding or stretch blow molding from preforms made of a 
heated thermoplastic . 

10 More particularly, the invention relates to 
improvements made to those devices comprising at least 
one mold consisting of at least two half -molds, 
mutually displaceable between an open position in which 
they are separated from one another and a closed 

15 position in which they are tightly pressed against one 
another by respective mating bearing faces defining a 
parting line, the two half -molds having at least two 
respective corresponding edges of their respective 
bearing faces which are designed in the form of two 

20 mutually overlapping edges with radially opposing 
respective mating faces, in the closed position of the 
mold, locking means being functionally associated with 
said overlapping edges . 

25 I Description of the prior art 

Locking means for two half-molds in the closed position 
are known from the document FR-A-2 646 802, which 
consist of a plurality of coupling fingers supported 
coaxially one above the other by a first half-mold and 

30 capable of being displaced parallel to the axis of the 
mold in order to engage in a plurality of respective 
receiving apertures supported by the second half -mold. 

Such locking means prove to be satisfactory and 
35 nowadays are commonly used in molding devices with so- 
called "jackknife" molds. 

Nevertheless, these locking means have several 
significant drawbacks . 
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One drawback is that the fingers and receiving 
apertures are supported in a canti levered manner by the 
first and second half -molds, respectively. During the 
5 application of the blow molding pressure (for example 
typically in the order of 40 x 10^ Pa) , the supports of 
these radially projecting fingers and receiving 
apertures are subjected to a substantially tangential 
force on the periphery of the mold. To avoid 
10 defoirmation or tearing thereof, it is necessary for 
these supports to be in solid form, which increases the 
weight of the half -molds and also their cost. 

A further drawback is in the cantilevered structure of 
15 each finger, of which the base is fitted into a 
radially projecting support attached to a half -mold 
whilst, in the locked position, the free end of the 
finger is retained in a corresponding receiving 
aperture of a radially projecting support attached to 
20 the other half -mold. Under the influence of the blowing 
force, each finger is subjected to bending/ shear stress 
which, in turn, requires each finger to be in solid 
form and therefore heavy and costly. 

25 All these requirements lead to the locking means 
substantially projecting over the periphery of the 
mold, whilst in equipment comprising a large nximber of 
molds and functioning at high speed (rotational molding 
devices of the carousel type) , the available space is 

30 very limited. Moreover, these locking means are heavy 
and increase the inertia of the half -molds, which is 
detrimental for equipment which functions with fast 
throughput . 

3 5 Finally, it will be emphasized that the method of 
locking/unlocking by axial displacement of a plurality 
of superposed ("in-line") fingers involves a relatively 
long operation for the portion of each finger engaged 
in its corresponding aperture to be sufficiently long 



and to produce appropriate mechanical resistance: it is 
noteworthy that it is therefore only possible to 
provide a limited number of fingers and apertures which 
are axially spaced apart from one another. This 
eventually results in a aae anon u niform distribution of 
the forces over the height of the mold. 

Summary of the invention 

There is therefore a constant demand for molds of 
simplified structure, which are less cumbersome, 
lighter, simpler and less expensive, this demand being 
made more acute by the desire for increased production 
throughput which requires devices which function more 
rapidly with low inertia. 

To these ends, the invention proposes a molding device 
as mentioned in the preamble which, being designed in 
accordance with the invention, is characterized in that 
the locking means are designed in the following manner: 

one of said overlapping edges located on the 
inside has a mating face (internal mating face) which 
terminates in a hook and which has a recess adjacent to 
the hook; 

the other of said overlapping edges located on the 
outside has a mating face (external mating face) which 
terminates in a hook and which has a recess adjacent to 
the hook; 

said respective hooks and recesses of said 
internal and external overlapping edges extend 
substantially over the entire height of the mold; 

a gib extending substantially over the entire 
height of the mold is mounted rotatably about a pin 
corresponding to one of its edges in one of said 
recesses and in contact with the respective hook; and 

drive means are functionally associated with said 
gib for pivoting about its pin between two extreme 
positions, 

whereby the gib may occupy two functional positions, 
namely: 
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a position inserted into its mounting recess in 
which the gib does not engage the opposing recess of 
the other overlapping edge and allows a mutual relative 
displacement of the two half -molds (opening and closing 
5 of the mold) ; and 

a projecting position in which the gib is pivoted 
toward the outside of its mounting recess and the two 
half-molds being in the closed position engages in the 
opposing recess of the other overlapping edge such 
10 that, when the two half-molds are subjected to forces 
separating them from one another (pre-blow molding, 
blow molding) , said gib is engaged with the two 
respective hooks of the two overlapping edges and 
mechanically holds the two half -molds. 

15 

Due to the arrangements of the invention, locking means 
for the two half-molds in the closed position are 
formed such that the forces separating these half-molds 
during certain steps (pre-blow molding, blow molding) 

20 are uniformly absorbed over the entire height of the 
mold. Moreover, the locking and unlocking processes of 
the mold obtained by rotating a rotatable gib about one 
of its edges are obtained by relatively small angles of 
rotation of the gib, for example in the order of 20-: 

25 such a rotation of relatively low angular amplitude may 
be carried out relatively rapidly. This rapidity of the 
locking and unlocking processes is completely 
incorporated within the scope of the functioning 
constraints desired by users of equipment for producing 

30 thermoplastic containers by blow molding or stretch 
blow molding, for which even faster production 
throughput is required. Moreover, emphasis is given to 
the structural simplicity of the locking means proposed 
according to the invention which comprise only a single 

35 mobile part which is, naturally, high (i.e. the height 
of the mold) , but of low thickness and relatively 
narrow width. As a result, the gib has relatively low 
inertia during rotation which, in turn, moves in a 
direction allowing increased throughput. Finally, 
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designing the half -molds for the structural and 
functional layout of the gib does not require 
substantial additions of material, such that the 
inertia of the mobile half-molds is also substantially 
5 reduced relative to the previous solutions. Generally, 
the assembly of locking means designed according to the 
invention allows a significant increase to be 
considered in the functioning speed of the mold during 
the closing/ locking and unlocking/ opening phases, at 
10 the same time that the weight of the peripheral 
elements (pins, supports, etc.) may also be reduced. 

It is apparent that the arrangements according to the 
invention, although able to be applied to any type of 
mold, have a particular importance when the mold is of 
the jackknife type with the two half -molds mutually 
articulated in rotation on a shaft substantially 
parallel to one side of the joint plane: in this case, 
the aforementioned locking means are provided on the 
side of the mold opposing said shaft of the two half- 
molds . 
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In a known arrangement of the mold, each half -mold 
comprises a mold carrier to which is fixed internally a 
25 shell provided with a mold half -impression, the joint 
plane being defined by the two shells pressed against 
one another in the closed position of the mold: in this 
case, it is advantageous if the locking means are 
supported by the two mold carriers . 

30 

In a preferred embodiment, as the design of the drive 
means of the gib may be simplified, the gib is 
supported by the aforementioned internal overlapping 
edge . 

35 

In a possible embodiment, the respective hooks of said 
two overlapping edges and the gib extend continuously, 
substantially over the entire height of the mold. 
However, in a further embodiment which is interesting 



because of the weight reduction (and therefore the 
resulting reduction in inertia) , it may be provided 
that the gib and at least the hook of the opposing 
overlapping edge extend discontinuously, substantially 
over the entire height of the mold. 

In a particularly preferred embodiment, the gib is 
supported in rotation, on or by its pin, with radial 
play. Due to this arrangement, when the two half -molds 
are subjected to forces separating them from one 
another, it is the gib itself which is pressed against 
the faces of the aforementioned hooks, so that its 
pivot pin does not transmit any force. This pin is 
solely intended to retain the gib on the corresponding 
half-mold and it may therefore be of minimal 
dimensions, again with a reduction in weight. 

The arrangements according to the invention have a 
particular application in equipment for mass production 
comprising a molding device of the carousel type which 
is mobile in rotation, generally provided with a 
plurality of molds distributed along the periphery. In 
this case, in the molding device designed according to 
the aforementioned arrangements, it may be provided 
that the drive means functionally associated with the 
gib consist of at least one idler roller supported, by 
means of a return mechanism, by one end of a rotating 
shaft of the gib, said roller being capable of 
cooperating with a fixed guide cam arranged laterally 
on the rotating carousel. Interestingly, therefore, the 
drive means of the gib consist of a return spring 
capable of returning the gib into its aforementioned 
inserted position or even, in a preferred variant, into 
its aforementioned projecting position. 

Brief description of the drawings 

The invention will be more clearly understood on 

reading the detailed description which follows of 

certain preferred embodiments given solely by way of 



illustrative example. In this description, reference is 
made to the accompanying drawings, in which: 

figures lA, IB and IC are very schematic views 
from above of a jackknife mold designed according to 
the invention and shown in three respective different 
functional positions (closed and locked mold, closed 
and unlocked mold, open mold, respectively) ; 

figures 2A and 2B aire perspective views, 
respectively in closed and open positions, of a 
concrete embodiment of a mold designed according to the 
invention, the mold being shown, in figure 2 A, in 
section and only its lower part being illustrated and, 
in figure 2B, the gib being in vertical section so as 
to make the arrangement thereof visible; 

figure 3 is a similar view to that of figure 2B, 
showing a variant of the mold; and 

figure 4 is an exploded perspective view showing a 
further embodiment of the arrangements of the 
invention. 

Detailed description of the invention 

The arrangements according to the invention are 
improvements made to the molding devices for producing 
containers, such as bottles, by blow molding or stretch 
blow molding, from preforms made of a heated 
thermoplastic (for example PET) . Such a molding device 
comprises at least one mold consisting of at least two 
half-molds (possibly a third part forms an axially 
displaceable mold base) which are mutually displaceable 
between an open position in which they are separated 
from one another and a closed position in which they 
are tightly pressed against one another by respective 
mating faces defining a joint plane, locking means 
being provided to lock the two half -molds in the closed 
position and to prevent their separation or partial 
opening when the blow molding fluid is introduced under 
very high pressure (for example typically in the order 
of 40 X 10^ Pa) . 
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Currently, such molding devices may comprise a 
plurality of molds and may therefore be designed in the 
form of a rotating device or carousel with the molds 
distributed over the periphery, the various functions 
5 of opening/closing, locking/unlocking, etc., of the 
molds able to be controlled sequentially during 
rotation by cam followers carried by the molds and 
cooperating with guide cams mounted fixed to the 
exterior of the rotating part. 

10 

Although the arrangements according to the invention 
may be applied to any type of mold, they are applied 
particularly to molds provided with two half -molds, 
rotating relative to one another or jackknife molds, 
15 which are currently very common, and it is therefore 
within the scope of a jackknife mold that the 
arrangements of the invention will be explained in 
detail without the protection being limited to this 
single type of mold. 

20 

The general arrangement of a jackknife mold, denoted in 
its entirety by the reference numeral 1, consisting of 
two half -molds la and lb (an axial ly mobile base - not 
shown - also able to be provided on the base of the 

2 5 mold) is illustrated in a simplified manner in figures 
lA to IC, in a view from above. The two half -molds have 
two respective mating faces or bearing faces 2a, 2b 
which, in the closed position, define a joint plane 3 
(figures lA, IB) . The mating faces are recessed with 

30 two respective half -impressions 4a, 4b which together 
define the molding volume 4, having the external shape 
of the container to be obtained or at least a large 
proportion of this shape with the exception of its 
base . 

35 

In the example illustrated more particularly in figures 
lA to IC, each half -mold la, lb has a composite 
structure and consists of at least one external 
armature or mold carrier 5a, 5b, and an internal mold 



part or shell 6a, 6b, which is removably fixed in the 
respective mold carrier and which comprises the 
aforementioned respective half -impression 4a, 4b. The 
shells themselves may be in two parts: the shell itself 
5 with the half -impression and a shell carrier interposed 
between the shell and the respective mold carrier, as 
disclosed in the document EP 0 821 641 in the name of 
the applicant. 

By way of a preferred example, if it refers to a mold 
of the jackknife type, the half -molds la, lb (in this 
case, the mold carriers 5a, 5b) comprise on the one 
hand respective projecting cheeks 7a, 7b, which are 
fitted between one another in a superposed manner and 
which are penetrated by a shaft 8 arranged in the 
extension of the joint plane. 

Moreover, two respective projecting lugs 9a, 9b support 
in rotation, by means of pins 10a, 10b spaced on either 
side of the shaft 8, the ends of two actuating link 
rods 11a, lib of which the two other respective ends 
are brought together in free rotation on a shaft 12 
which may be displaced linearly (arrow 13), in the 
direction of the axis 8 to close the mold or in the 
opposite direction to open the mold, by drive means not 
shown . 

On the other side of the joint plane 3 and opposite the 
shaft 8 are provided locking means 14 designed to 
30 maintain the two half-molds la, lb in the closed 
position during the application of pre-blow molding 
and/or blow molding pressure. 

The locking means 14 are designed in the following 
35 manner. 

Opposing the shaft 8 bringing the two half -molds la, lb 
together, the two respective edges of the two half- 
molds which border their respective bearing faces 2a, 
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2b are made in the shape of two mutually overlapping 
edges 15a, 15b which have respective mating faces 
radially arranged opposite one another, in the closed 
position of the mold shown in figure lA. 

5 

In the example shown, one of said overlapping edges, 
for example the edge 15a of the half -mold la, does not 
extend circumf erentially beyond the bearing face 2a and 
has a mating face 16a which terminates in the shape of 
10 a hook 17a turned toward the outside; moreover, the 
face 16a is hollowed out by a recess 18a adjacent to 
the hook 17a, 

The other edge 15b of said edges extends beyond the 
15 bearing face 2b and is radially offset toward the 
outside such that in the closed position, illustrated 
in figure lA, the edge 15b externally covers the edge 
15a and such that the mating face 16b is located on the 
outside (external mating face) opposite the mating face 
20 16a located on the inside (internal mating face) . 

The external mating face 16b is designed in a 
substantially similar manner to the face 16a. The face 
16b terminates in the shape of a hook 17b turned toward 
25 the inside, beyond the hook 17a, and is hollowed out by 
a recess 18b adjacent to the hook 17b. 

The two opposing mating faces 16a, 16b, profiled with 
the respective two hooks 17a, 17b and the two recesses 
30 18a, 18b, extend substantially over the entire height 
of the mold. 

The two hooks 17a, 17b are, in the closed position of 
the mold shown in figure lA, offset circumf erentially 
35 relative to one another by being angularly spaced apart 
from one another and the faces 16a, 16b are then 
located opposite one another. 



A gib 19, also extending substantially over the entire 
height of the mold, is rotatably supported, by a pin 20 
coinciding substantially with one of its vertical 
edges, by one of the edges 15a, 15b so that it is 
engaged between the two hooks 17a, 17b in the closed 
position of the mold. 

The gib 19 could be supported equally well by one or 
other of said edges 15a, 15b in order to obtain the 
desired locking function. Nevertheless, as the edge 15a 
is radially closer to the rotating shaft 8 of the half- 
molds la, lb, it is apparent that the inertia will be 
reduced by mounting the gib 19 on the edge 15a. 
Moreover, it is apparent that the rotating drive means 
of the gib, which is the subject of discussion, are 
able to be made more simply if the gib is attached to 
the edge 15a. 

In these circumstances, the gib 19 is, as illustrated 
in figure lA, mounted on the edge 15a such that the 
longitudinal edge of the gib to which the rotary pin 20 
is associated is engaged in contact with the hook 17a, 
the mating faces of the gib 19 and the hook 17a being 
rounded . 

Finally, drive means (of which an embodiment will be 
shown below) allow the gib 19 to pivot about its pin 
20, over a predetermined angular range, between two 
extreme functional positions, namely: 

an inserted position (shown in figure IB) in which 
the gib 19 is inserted into the recess 18a (in which it 
is articulated) , the configuration thereof being such 
that the gib 19 does not then engage the other 
overlapping edge 15b, more specifically the other hook 
17b of this other edge 15b, and allows a mutual 
relative displacement of the two half -molds (opening of 
the mold as illustrated in figure IC and closing of the 
mold) ; and 



a projecting or pivoted position (shown in figure 
lA) in which the gib 19 is pivoted toward the outside 
and - the two half-molds la, lb being in the closed 
position - engages in the recess 18b of the other 
overlapping edge 15b, such that when the two half-molds 
la, lb are subjected to forces separating them from one 
another (blow molding step and/or pre-blow molding 
step) the gib 19 is engaged between the two respective 
hooks 17a, 17b and mechanically holds the two half- 
molds la, lb. 

It will be emphasized here that in the case described 
above and illustrated in figures lA to IC where the 
half-molds la, lb are designed with respective mold 
carriers 5a, 5b, the overlapping edges la, lb belong 
respectively to the two mold carriers 5a, 5b. 

It will also be emphasized that in figures lA to IC, 
the overlapping edges 15a, 15b have been illustrated in 
the form of profiled ends integral with the mold 
carriers 5a, 5b; but it could be considered to make 
said overlapping edges or one thereof 15a and/or 15b, 
in the form of separate profiled parts, attached (in 
particular by a nut-and-bolt connection) to the 
respective mold carriers. 

The arrangement of the locking means according to the 
invention is particularly advantageous, not only 
because it is simple (few component parts, little 
machining) and it provides particularly efficient 
locking of the half-molds in the closed position, but 
also because of the relatively low angular travel 
(which may, for example, be in the order of 20^) of the 
gib 19 between its two extreme functional positions. 
This low angular travel is translated by rapid 
locking/unlocking which contributes (in conjunction 
with other arrangements) to allow the functioning rates 
to be increased. 



A particularly important preferred embodiment (which it 
is not possible to illustrate due to the dimensions 
used which are too small) consists in the gib 19 being 
supported in rotation by the overlapping edge 15a, with 
radial play (for example the far ends of the pin of the 
gib are engaged with radial play in the support 
bearings provided in the overlapping edge 15a) • Thus, 
when the half -molds la, lb are subjected to forces 
separating them from one another, the gib 19 may freely 
bear against the hook 17a: the absorption of forces is 
then made by relatively large bearing surfaces, with 
lower pressure, and the pin 20 (or the ends of this 
pin) is not subjected to any shear force and may have 
smaller dimensions (saving material, reducing weight 
and therefore inertia) . 

Figures 2 A and 2B show a view, in two different 
respective functional positions - respectively closed 
and open - of a concrete embodiment of a mold, shown in 
perspective, designed according to the invention (the 
reference numerals of figures lA to IC being repeated 
in figures 2A and 2B) . 

In this embodiment, the respective hooks 17a, 17b of 
the two overlapping edges 15a, 15b and the gib 19 
extend continuously, substantially over the entire 
height of the mold 1 . 

Figures 2A, 2B also show an embodiment of the rotating 
drive means 21 of the gib 19, capable of being 
implemented where the mold 1 is mounted on a rotating 
carousel. Figure 2B (mold in the open position) shows 
the manner in which the gib 19 is mounted and, more 
specifically, the manner in which the ends of its 
rotary pin 20, projecting beyond the ends of the gib 
19, pivot in bearings 22 attached to the half -mold la. 
The lower end of the pin 20, passing through the lower 
bearing 22, is attached to a radial arm 23 of which the 
free end supports an idler roller 24. This roller 24 is 
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able to cooperate with a fixed cam (not shown) attached 
to the frame of the machine, which extends along the 
trajectory followed by the roller 24 during the 
rotation of the carousel supporting the mold 1 . 
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In a possible implementation, driving the gib 19 in 
rotation by. means of the roller/cam causes the mold to 
be locked in the closed position whilst, for unlocking, 
the gib is rotated in the opposite direction by the 
action of return springs 25. 



In a preferred variant, driving the gib 19 in rotation 
by means of the roller/cam causes the mold to be 
unlocked in the open position whilst, for locking, the 
15 gib is rotated in the opposite direction by the action 
of return springs 25. 



Figure 3 is a view similar to that of figure 2B (mold 
in the open position) showing a variant according to 

20 which the overlapping edge 15b, which is located 
radially on the outside in the closed position of the 
mold, is constituted in the form of a separate part, 
attached to the mold carrier 5b. In the example shown, 
this part is fixed by a nut-and-bolt connection with 

25 tangential bolts of which only the apertures 26 of the 
tangential housings are visible. 

Only the mold carriers 5a and 5b and the gib 19 with 
its pin 20 are shown in figure 4 in an exploded view 

30 and in perspective. In this embodiment, the respective 
overlapping edges 15a and 15b of the two mold carriers 
5a, 5b, in addition to the gib 19, are made in the form 
of discontinuous structures. As shown above, these 
structures extend over the entire height of the mold, 

35 such that, nevertheless, a relatively regular and 
continuous absorption of the forces over the entire 
height of the mold is obtained, although lightweight 
elements are used. 
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The overlapping edge 15b, located externally in the 
closed position of the mold, therefore comprises a 
plurality of superposed hooks 17b separated by 
intervals 27 of which the height has to remain limited; 
5 the individual design of each hook 17b remains 
identical to that of the single hook of the embodiments 
considered above. 

Similarly, the gib 19 is made up of a succession of 
10 webs 28, having the same spacing as the hooks 17b, 
attached to the pin 20. 

Finally, the overlapping edge 17a of the mold carrier 
5a is itself also provided with a plurality of hooks 
15 17a corresponding to the hooks 17b. and the webs 28. In 
this embodiment, it may be provided that the intervals 
between the hooks are solid and drilled with a bore for 
the passage of the pin 20, as illustrated in figure 4. 

20 It will be noted that, if required, certain elements of 
discontinuous structure which have just been disclosed 
may be functionally associated with elements of 
continuous structure. Thus, for example, the 
discontinuous hooks 17b of the overlapping edge 15b and 

2 5 the gib 19 with webs 28 may be associated with a 
continuous hook 17a. 



